What is claimed is: 




1. A ^age device, comprising: 

a plurality of movable stages disposed on a certain 
movement plan4 so as to be movable independently of each 
other; 

a first measurement system which measures within a 
predetermined measurement range a position of one of the 
plurality of movable stages; and 

a second measurement system which measures an amount of 
positional deviation of each of the plurality of movable 
stages from a predetermined reference position within the 
predetermined meas|rement range, or a degree of coincidence of 
each of the pluraljilty of movable stages with respect to the 
reference positiorw 

uJbment value obtained with the first 
is corrected on the basis of a measurement 



wherein a\^a; 
measurement system 



result of the seco|d measurement system- 
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2. A stage dibv\ce,/comprising : 

a plurality of||mo\Mt3le stages disposed in a certaxn 



movement plane so al to \e movable independently of each 



other ; 
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a first measurement system which measures within a first 
measurement range a position |of one of the plurality of 

movable stages; 

a second measurement sys%m^hich continuously measuring 

i /\ ^ 

positions of the pluralit:^ /f Wjble stages within a second 
measurement range partially ovi|Tapp^ng the first measurement 

range ; and } \ 

a control system whicji^^cor^S^s the measurement results 
of the first and second mJksurem^nt systems on the basis of 
the measurement results of these l^wo measurement systems. 



1^^^ The stage device according to Claim j/f, wherein the 
first measurement system is an interferometer, and the second 
measurement system is a plurality of interferometers which 
have successively and partially overlapping ranges of 
measurement . 




4. An exposure^kp^-latus provided with the stage device 
according to Claim 1, wlieWin-n^^ on which mutually 

different patterns are for%d areiplaced on the plurality of 

■ \\ \ 

movable stages of the stkge Beyice, and the patterns of the 
mask on the plurality of4^a^le stages are alternately 
transferred onto a substrate while being positioned. 
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5 . An exposure apparatus provided with the stage device 
according to Claim 1, wherein a mask is placed on a first 
movable\tage among the plurality of movable stages of the 
stage devicfe,^ a characteristic measurement apparatus which 
measures chara^cteristics in transfer of a pattern of the mask 
is placed on the\ second movable stage, and the pattern of the 
mask is transferred onto a substrate. 




6. An exposure Apparatus provided with the stage device 



according to Claim 1, wWreiW substrate is placed on each of 
the plurality of movabll slages of |he stage device, and the 
plurality of substrates kre a\lterja(ktely exposed with mask 
patterns while the plurality ^f\movable stages are alternately 
positioned at a exposure \ttositiort-. 



7. An exposure apparatus provided with the stage device 
according to Claim 1 and a projection optical system, 

wherein a substrate is placed on the first movable stage 
of the plurality of movable stages of the^stage device, a 
characteristic measurement apparatus which measures imaging 
characteristics of the projection optical system is placed on 
the second movable stage, and the substrate onVhe first 
movable stage is exposed with a mask pattern via Cthe 
projection optical system. 



• 



in 



8. A positiojiing method that makes use of the stage 
device according tolciaim 1, wherein when one of the plurality 
of movable stages eri|ers the measurement range of the first 
measurement system, tfee amW of positional deviation of the 
one movable stage f.tomVheflE^erence position within the 
measurement range//Wr tii4 deg^e of coincidence of the one 
movable stage witl^ tespec;t-to this reference position, is 
measured by the siclnd meLurement system, and a measurement 
value obtained witl|the fiXst measurement system is corrected 
on the basis of a measureme\ result of the second measurement 
system. 

1^. A positioning method that makes use of the stage 



device according to Claim j/, wherein when one of the plurality 
of movable stages enters the first measurement range from the 
second measurement range, the position of the one movable 
stage is simultaneously measured by the first and second 
measurement systems, and a measurement result of the first 
measurement system is matched on the basis of the measurement 
result of the position to a measurement result of the second 
measurement system. 



10. A stage device 
movable at a predeter: 



comprising a movable stage that is 
degree of freedom; 
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an interferometer teystem which measures an amount of 
displacement of the movible stage by directing a measurement 
light at the movable staAe and causing a reflected light 
thereof to interfere with! a reference light, wherein the 
interferometer system has ^ plurality of measurement axes of 
the measurement light and disposed such that even if one of 
the plurality of measurem^i^, axes\diverges from the movable 
stage, the amount of di^lacUent can still be measured by 
another measurement axis; and\ 

a signal processing systeV with whicj3<=^en the one 
measurement axis changr^s^rogi^li^^^te of diverging from the 
movable stage to a state of irr^iating the movable stage, a 
degree of interference of the onk measurement axis is 
estimated from a measurement result for the another 
measurement axis, and an in4,tial Xlue of the one measurement 
axis is set on the basis of the estimated degree of 
interference and a phase measured v^th the one measurement 



axis , 



11. The sta\e device according to Claim 10, wherein the 
interferometer system measures the amount of displacement of 
the movable stagejSiVhe form of f(X){N + ^/{2ji)} with each of 
the plurality of measurement axes, where ±{X) is a function of 



98 



• 



the waveleng|Ji X of the measurement light, N is an integer 
indicating^.4^4/iegree of interference, and <> is the phase. 



The stage device according to Claim 
wherein the interferometer system further has a plurality of 
measurement axes adjacent to each other, which measure an 
angle of rotation of the movable stage. 

14 



^5. The stage device according to Claim j^, II, nr 13, 
wherein the interferometer system is a heterodyne interference 
type of laser interferometer. 

^0. A positioning method that makes use of the stage 
o auM ul rliViimV in tn 11, 



device according to^-MW^-e^^-e^ ^i mV^ 10 to J^, comprxsmg: 

estimating the phase of the one measurement axis from the 
measurement values of the another measurement axis in the 
estimation of the degree of interference of the one 
measurement axis from the measurement values of the other 

measurement axis; 

comparing the estimated phase to the phase measured for 

the one measurement axis; and 

correcting the degree of interference of the one 
measurement axis on the basis of this comparison result. 
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jfi. An exposurje apparatus provided with the stage device 
according to Claim^', which transfers a mask pattern onto a 
substrate, wherein the stage device is used to position the 
mask or. the substrate. 

A method which manufactures a device using the 
exposure apparatus according to Claim ^ including a step of 
transferring a mask pattern onto a substrate using the 
exposure apparatus. 




17. An exposure apparatus provided with the stage device 
according to Claim 2;- wherein masks on which mutually 
different patterns are .formed are placed on the plurality of 
movable stages of the stage 'device, and the patterns of the 



mask on the plurality of i^^vablAstages are alternately 
transferred onto a substrate wh^e being positioned. 



18. An exposure "iWratus provided with the stage device 
according to Claim 2, wherein a mask is placed on a first 
movable stage among the plurality of movable stages of the 
stage device, a characteristic measurement apparatus which 
measures characteristics in transfer of a pattern of the mask 
is placed on the second movable stage, ^nd the pattern of the 
mask is transferred onto a substrate. 
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19\ An exposure apparatus provided with the stage device 
according\o Claim 2, wherein a substrate is placed on each of 
the pluralil^^of movable stages of the stage device, and the 
plurality of siibstrates are alternately exposed with mask 
patterns while thk plurality of movable stages are alternately 
positioned at a exposure position. 



m 
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jfs provided with the stage device 
)Jec^iQn optical system. 



20. An exposure a^ppa] 
according to Claim 2 and\a pd 

wherein a substrate placed ori) the first movable stage 

/ 

of the plurality of movable^stages the stage device, a 
characteristic measurement apfear^€us which measures imaging 
characteristics of the proj^ctibn optical system is placed on 
the second movable stag^, and th\ substrate on the first 
movable stage is exposed with a m^sk pattern via the 
projection optical system. 



"2^. A method which manufactures aj device using the 
exposure apparatus according to Claim ^ including a step of 
transferring a mask pattern onto a substrate using the 
exposure apparatus . 



t2. A method which manufactures a device using the 
exposure apparatus according to Claim 6, including a step of 
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transferring a mask pattern onto a substrate using the 
exposure apparatus. 

A method which manufactures a device using the 
exposure apparatus according to Claim^ including a step of 
transferring a mask pattern onto a substrate using the 
exposure apparatus. 




A method which manufactures a device using the 
exposure apparatus according to Claim ^ including a step of 
transferring a mask pattern onto a substrate using the 
exposure apparatus. 

A method which manufactures a ^evrce using the 
exposure apparatus according to Claim ^ including a step of 
transferring a mask pattern onto a substrate using the 
exposure apparatus. 

yi. A method which manufactures a. device using the 
exposure apparatus according to Claim Y' including a step of 
transferring a mask pattern onto a substrate using the 
exposure apparatus. 

A method which manufactures a device using the 
exposure apparatus according to Claim j^, including a step of 
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transferring a mask pattern onto a substrate using the 
exposure apparatus. 
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